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MO DAU

1. Tinh cap thiét cia dé tai

Céac dong co diesel lai may phat dién dugc ap dung rong rai trén tau va trén
cac cong trinh ngoai khoi, dung dé phat dién cung cap cho hoat dong cta con
nguoi va may moc trén tau. Do dac diém dong luc hoc cua cac dong co diesel lai
may phat dién 14 tai tac dung 1én nhom piston-xilanh, cac 6 d& khong ddng déu
trong mot chu ky cong tac ctua dong co. Sy khong dong déu vé tai tac dung nay
dan toi dong co 1am viée bi rung dong theo chu ky. Nguyén nhan chinh cta rung
dong dong co 1a do phat sinh dao dong trong cac cap chi tiét lam viéce, do luc
quan tinh cta céc chi tiét chuyén dong, do sy khong can bang vé khéi lugng cia
cac chi tiét chuyén dong, do d6 khong dong déu cong suit giira cac xilanh dong
co, do su khong déng tam cua h¢ truc...Cac dao dong nay la cac dao dong kich
thich. Khi dao dong kich thich trung véi dao dong riéng s& dan t&i su cong
huong dao dong. Diéu nay dan t6i su rung dong qua mirc s& pha hay cac chi tiét

cua dong co.

Pé ngan ngira su cong hudng vé dao dong cua dong co trong qua trinh lam
viéc, cac nha thiét ké da tinh toan thiét ké sao cho mirc d6 mat can b:?lng vé khoi
luong cho cac chi tiét chuyén dong 12 nho nhat. Doi véi nguoi khai thac thi viéc
can bang cong suét gitta cac xilanh 1a mot trong nhitng nhiém vu quan trong

trong qua trinh khai thac dong co nham lam giam sy rung dong cua to hop.

Khi lap rap t6 hop dong co, dé giam rung dong, ngudi ta da phai str dung
phuong phap khép nbéi mém, dit toan bd may trén mot bé mém dé giam chan
trong qua trinh dong co lam viéc. Lap rap t6 hop sao cho d6 dong tim cua to

hop 14 cao nhat.

Tuy nhién, mét trong nhitng nguyén nhan dé phat sinh rung dong 1a do ban
than tAm cac cb truc va bac truc khong déng tam do viéc lép rap cac cap chi tiét
6 d& 1uon ton tai khe hd. Trong qua trinh dong co 1am viée, cac cdp chi tiét nay
dugc cip dau bodi tron dé giam ma st cho cac cip chi tiét chuyén dong. Tuy

nhién trong thuc té, gilra tam ¢ truc va tdm bac truc ludn ton tai mot do 1éch
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tam e. Néu d6 1éch tim ndy 1én s& dan t6i dao dong 16n do do léch tdm gay ra.
pé giam do I¢ch tam, can phai tinh toan éap luc dau boi tron hop 1y dé tao mang
dau béi tron phu hop.

Xuat phat tir nhitng van dé trén, nhém nghién ctru chiing toi di nghién ctru
dé tai “Nghién ciru giam rung djng ciia t6 hop dpng co diesel lai mdy phit
dién bing phwong phdp diéu chinh dp lwc dau béi tron dong co diesel” nhim
giam thiéu rung dong cho t6 hop dong co diesel lai may phat dién.

2. Muc dich nghién ciru dé tai

- Nghién ctru phuong phap giam rung dong cho to hop dong co diesel lai
may phat dién.

- Nghién ctru tinh toan 4p luc dau boi tron hop 1y dé giam rung dong cho
t6 hop dong co diesel lai may phat dién.

3. P6i twong va pham vi nghién ctru

Péi tuong nghién ciru 1a cac dong co diesel lai may phat dién.

Pham vi nghién ctru cta dé tai: Nghién ctru tinh todn lua chon ap luc dau
boi tron dong co diesel dé giam d0 léch tam e gitra tam ¢ truc va tim bac d&
truc dé gidm rung dong hé truc do do 1éch tam gay ra.

4. Phuong phap nghién ciru

Dua vao 1y thuyét dao dong, 1y thuyét boi tron dong co, 1y thuyét qué trinh
chay va ly thuyét dong luc hoc dong co diesel dé tinh toan Iy thuyét ap luc dau
boi tron dong co diesel mot cach hop 1y nham giam rung dong cho hé truc dong
co. St dung phﬁn mém Matlab dé tinh toan lya chon ap luc dau bdi tron dong co
diesel thich hop.

5. Y nghia khoa hoc va thuec tién ciia dé tai

Hién nay, cac dong co diesel lai may phat dién gip rat nhiéu truc tric do
rung dong dan t6i hu hong cac 6 dd, cac chi tiét dong cia dong co. Viée ap dung

ly thuyét dao dong, 1y thuyét vé dong luc hoc, 1y thuyét mai mon va bdi tron
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dong co dé phan tich nguyén nhan giy rung dong cho to hop diesel lai may phat
dién. Viéc sur dung cac cong nghé¢ hi¢n dai dé tinh toan, mo phéng rung dong
trong dong co, tinh toan lwa chon ap luc dau bodi tron dé giam rung dong cho

dong co s€ mang lai y nghia khoa hoc trong van dé nghién ctru.

Viéc tinh toan cho mot dong co cu thé dé co thé ap dung vao thuc té thé

hién ¥ nghia thuc tién cua dé tai.



CHUONG 1. TONG QUAN VE RUNG PONG TRONG TO HQP
PONG CO DIESEL LAI MAY PHAT PIEN

1.1. Pic diém rung dong trong dong co Diesel

Trong dong co diesel, do c6 sy dao dong cua dong co 1a nguyén nhan chinh
gdy rung dong cho dong co. Dao dong cua dong co diesel thuong bi gay ra do
nhirng dac tinh dong luc hoc ctia dong co va do luc tac dong. Ching co thé duoc
phan tich, tinh toan bang toan hoc va bang phuong phép str dung phan mém hién
dai ¢¢ mo phong, nhd d6 ma viéc md phong dong hoc dao dong trong dong co
¢ thé cho két qua vé su dao dong cua dong co mot cach chinh xac. Phuong
trinh toan hoc biéu dién mdi quan h¢ gitra luc tac dong, dic tinh dong co va két

qua dao dong nhu sau [1], [2], [3]:
M (t) + Cx(t) + kx(t) = f(t) (1.1)

Céc ma tran M, C va K biéu thi cho nhitng ddc tinh dong luc hoc cuia dong

co. Su thay d6i cac dic tinh nay hoic lyc tic dong c6 thé lam giam dao dong.

Ma tran M khong nhiing biéu dién tong khéi luong ma con biéu dién sy
phan bd khéi lugng trén toan bo dong co. Ma trin d6 cing K ciing dugc ap dung
nhu vay. Theo cach nhin nhan vé dao dong thi khéi lugng hay d6 cing c6 vi tri
rdt quan trong.

Ma tran C biéu thi cho su giam chan, chong rung, trong thuc té noé khong
phai 12 mot nhom déng bo. Trén cac dong co thuc, su giam chan thuong thay doi
tiy thudc vao tan s dao dong va hinh dang ctia dong co, ciing nhu vi tri sy giam
chan dugc xac 1ap. Trong két ciu téng hop nhu dong co diesel, nhiéu loai giam
chan khac nhau c6 thé duoc tim thay.

1.2. Cac yéu té anh huwéng dén dao dong ciia dong co diesel

Nhin chung, c6 3 yéu td quan trong anh hudng dén su dao dong va su hoat
dong cuia dong co:

1. Su chuyén dong cua than dong co trén bé d& dan hoi



Pong co chuyén dong nhu 1a mot khbi, doi khi xay ra van dé véi cac bé do
dan hoi hodc khép ndi mém lién két cac duong dng phuc vu dong co.

2. Su bién dang cua than dong co (dao dong toan bo hé thong)

Khi xdy ra su cong huong dan dén ting Gmg suit co ¢ thé dan téi sy phéa
huy dong co.

3. Dao dong riéng cua tirng bd phan

Dao dong cua tirng bd phan twong g véi vi tri cua no.

Hinh 1.1 dudi day biéu dién mbi quan hé giita lyc tac dong, dic diém dong

co va két qua dao dong.

Luc tac dong (ndi lwe va ngoai Iyc)

Tén s0, bién do, hudng cta luc, vi tri
tac dung
Keét qua dao dong
tn sb, bién do
Dic diém dong co

tan s0 dao dong riéng, hinh dang

dong co

Hinh 1.1. Biéu do biéu dién moi quan hé gitra lyc tac dong, dac diem dong co va

két qua dao déng

Nhin chung, két qua dao dong cua dong co ¢ thé do duoc thong qua két
qua do dac trén dong co. Két qua dao dong thuong duoc do theo gia tri van tdc,
van tbe ti 18 véi nang lugng chira dung trong dao dong. Doi khi ciing cd thé xéc
dinh duoc gia tri dao dong cua dong co thong qua do dac su chuyén dich hoac

gia toc.

Ngoai ra, dé phan tich duong cong dao dong nguoi ta ap dung phép bién

d6i Fourier cho tin hiéu thoi gian trong dao dong. Két qua 1a tan sé dao dong
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cling véi bién do cua chiing duoc bicu dién trén db thi goi 1a pho tan dao dong.
Viéc phan tich dao dong bang phd tan s& don gian hon cho ngudi phén tich dé
xéac dinh ngudn gbc cua dao dong. Khi can di xa hon trong viéc phan tich, phd
tan s co thé duge do tir nhiéu vj tri trén dong co va nguoi ta co thé két hop voi
phan mém dic biét dé xay dung mé hinh dao dong. Viéc md phong véi nhitng
hinh anh sinh dong la mdt cong cyu manh mé thuong dugc s dung trong viéc
giai quyét van dé tim cac vi tri diém yéu hodc dé tim ra cac sy ¢d 1am hu hong

dong co nodi rieng va may moc thiét bi néi chung .

U5t e €7 e -5 7o}
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Hinh 1.2. D6 thi phé tan sé dic trung cia dong co diesel 4 ky

Trén hinh 1.2 cho thay d6 thi phd tan dao dong ctia mot dong co diesel 4 ky
str dung lam dong co diesel lai may phat dién trén tau. Toc do dong co 1a 900

vong/pht. Trén d6 thi ndy c6 mot sb bac diéu hoa. Diéu hoa bac 1 cho thiy dao



dong cuia dong co khi lam viéc ¢ tan s6 15 Hz va nhiing diéu hoa khac & cac tan

s6 khac, chiing duoc goi tén theo th ti 0.5", 1%, 1.5" 2™ 2.5,
1.3. Pac tinh dong hgc cua dong co

Dic tinh dong hoc ctia mot déng co cd ¥ nghia quan trong ddi véi tan sd
dao dong riéng va hinh dang cua dong co ay, nd phu thudc vao dic diém khéi

luong va do cling.

Tan s6 dao dong riéng 1a tin sb ma tai d6 chi can mot luc tac dong rat nho
cling gy ra dao dong mot cach dé dang. Va khi bi tac dong nd bat dau dao dong
trong hinh dang ty nhién cta vat thé nhu 1a bi uén cong hay vin xoan. Dao dong
ctia dong co bi cong hudng khi lyc tic dong c6 tin sb bang tan s dao dong
riéng ctia dong co. Hau hét cac su cb do dao dong giy ra 13 vi hién tuwong cong
huong va phan 16n cac nghién ctiru vé dao dong hién nay 1a dé tranh xay ra hién
twong céng hwong trong dao dong ciia dong co ciing nhu tit ca cac may moc
thiét bi khéc.

Pic tinh dong hoc ¢ thé duoc xac dinh bang cach st dung phuong phap
phan tir hiru han (Finite Element Method - FEM) [2], bang phuong phap nay thi
gia tri tan s6 dao dong riéng da dé cip o trén s& duoc giai quyét bang sb hoc,
hoac béng viéc phan tich thuc nghiém, khi da biét luc tac dong s& dua ra duoc
dic diém két cdu va do duoc két qua. Cach nay co thé cho biét mot luc co do 16n
bao nhiéu thi lam cho dong co dao dong & mot mirc do cu thé. Viéc do dac dua
ra nhitng tan s riéng thuong duoc goi 1a dai tan s cong hudng, ngodi ra cac
dic diém vé su chong rung, giam chan cua dong co ciing dugc do dac, va néu
thuc hién do ¢ nhiéu vi tri khac nhau thi cac dic diém vé hinh dang tu nhién co

thé duoc két hop trong phép do.

Pong co lién két voi may phat dién bang khop ndi mém 1a mot vi du cu thé
vé loai dao dong nay. Viéc phan tich dong hoc ctia dong co thi thuong xu 1y van
dé than ctng, nghia la diém tap trung khdi lugng véi md men khdi lugng hodc
quan tinh. Nhirng phan mém déo nhu 13 10 xo0, & d6 d ctng va d6 dan hoi duogc

xac dinh. Sau d6, sau thanh phan luc giy ra su dao dong cua than cung c6 thé



dugc tinh toan, bao gdm 3 thanh phan chuyén dong tinh tién va 3 thanh phan
chuyén dong quay. Tuy nhién, cac mé hinh toan hoc néu dugc xiy dung trong
nhimg trudng hop nay thi rat nho bé, nén phuong phap phan tir hitu han s&
khong can thiét nhung phén mém dic biét lai rit can dugc st dung. Phuong
phap phan tir hitu han thuong duoc sir dung dé giai quyét nhitng van dé 16n nhu
tinh toan dai tan s riéng va tinh dan hoi cua hinh dang két ciu ca dong co va
may phat dién. Trong cac kiéu tinh todn nay, khéi lugng va do ctimg dugc phan
b dong déu trong toan bd dong co, nhung viéc tinh todn duogc s dung cac
phuong trinh giéng nhau.

Ngoai ra, can phai cht ¥ t6i dai tan sb riéng cta toan bo hé thong, tai d6
dong co hodac may phat dién dang dat trong trang thai dao dong, doi khi nguyén
nhan cua sy hinh thanh dao dong c6 thé duoc tim théy tai vi tri cong hudng.
Trong nhiéu truong hop tai mot vi tri nao do trong két cau, vi du nhu mét tim
hay mét doan éng, c6 thé dao dong rat manh tai mot tan sb trong khi dong co lai
khong dao dong nhiéu. O truong hop khac, khi xay ra su dao dong cta timg bo
phan thi lién quan nhiéu t6i dong co nhu 1a dao dong cua tua bin tang ap, lac nay
su cong hudng cod thé 1am anh huong dang ké dén hién tuong dao dong cua ca
hé thong. Thong thudng nhitng van dé nay c6 thé duoc giai quyét bang cach 1am
tang d6 cing cta bd phan d6 nhu 1 1ap thém phan d& phy hodc thém khdi lugng
vao no. Muc dich cua ca hai phuong phap nay la tranh hién tugng cong huoéng
bang cach thay doi tan s6 dao dong riéng cua ting bd phan tranh xa tan sb giy ra
dao dong nguy hiém. Tang d6 cimg lam cho tan sé dao dong riéng ting cao hon,

thém khdi lugng 1am tan s6 dao dong riéng giam thap hon.
1.4. Cé&c luc gay dao dong trong dong co Diesel

Dbi voi dong co diesel, cac luc dong hoc duoc sinh ra tir cac co cau chuyén
dong nhu 13 co cau truc khuyu thanh truyén, sy thay doi ap suat khi chay, dong
chdy cua nhién li¢u hoac khong khi, cac xupap, banh da, tua bin ting &p khong
duoc can béng, ... Hau hét cac luc nay déu 1a lyc tac dung theo chu ky, nghia la

chung chua céc thanh phan diéu hoa, vi vay phuong phap phén tich dai tan sd 1a



phtt hop hon ca. Tuy nhién, vi co cdu chuyén dong kiéu quai bua 1a hién tugng
khong tuyén tinh, nd can thiét @& mo phong dao dong truc cam va dao dong
banh ring st dung su tich hop truc tiép trong mién thoi gian. Cac bd phan
chuyén déng trong co cdu khuyu tryc, cing voi ap luc khi chay trong xilanh
dugce xem 1 ngudn luc giy ra dao dong chinh trong dong co diesel. Nhitng luc
nay va su xuat hién cua chung ciing nhu dao dong c6 thé duoc phan loai nhu

trong hinh 1.3 [3].

Luc gay ra dao dong

!

Loai luc

v

Cac lyc quan tinh

Y

Cac lyc khi chay

v

v

Y
Ngudn gay luc )
Chuyén dong
quay (cua cac Ap suét khi
khoi lugng Dao dong lac chay trong
khéng can xilanh
bang)
h J A 4 ' \
Biéu hién trong Dao dong tai DAao fi(_)n% tai Tat ca cac dicu
: 5 PRGOS tat ca nhimg hoa c6 phan
cé block dong co diéu hoa 1 didu hoa tha p
v6i nhiéu xilanh phan e‘ﬁg Og, ap thap phan 1a 5.
thanctme d nhat, dicu Su xoan chinh
drilncu’n‘g 20 hoa bac 1 va trén co sé cla
ong va uodn béc 2 su vong dong
cong Than cting co
dao dong,
udn cong va
van oan

Hinh 1.3. Cac lyc chinh gay ra dao dong cua dong co 4 ky




Noi chung, nhitng moéi quan hé gitra cac diéu hoa thap nhat, lyc gay ra dao
dong va céc hinh thirc dao dong cua dong co co6 bé do dan hoi co thé dugc xac

dinh nhu sau [3], [4]:

e Diéu hoa 0.5 — Lyc khi chay khong can bang — Chuyén dong than cung;

e Diéu hoa 1.0 — Lyc quan tinh — Chuyén dong than cimg va udn cong;

e Diéu hoa 2.0 — Lyc quan tinh — Udn cong;

e Céc diéu hoalé 0.5, 1.5, 2.5, ... — Luc khi chay — Van X04n.

Tuy nhién, néu tan s cong hudéng & mot vi tri nhét dinh (vidu tan s riéng
ctia tua bin khi x4) xay ra gan v6i mot trong cac diéu hoa trén, kiéu hinh dang ¢

bac d6 s& chiém uvu thé boi dao dong ctia phan nay.
1.5. Anh huéng ciia d9 day mang diu boi tron dén dao dong dong co

Mang dau boi tron cua cb truc dong vai trd quan trong trong viéc xac dinh
cac dic tinh dong hoc cua co cdu chuyén dong quay. Mang dau bdi tron dugc
tao ra khi ta cép dau bdi tron vao gifra hai bé mit ma sat cia cd truc va bac truc.
Muc dich ctia mang dau bdi tron 1a gidm ma sat ctia bé mit ma sat va giam chan
cho 6 d5 truc. Do c6 mang dau boi tron nén cd truc khong tiép xuc truc tiép voi

bé mit bac truc ma truot trén mang dau béi tron.

Céac dong co diesel lai may phat dién thuong ¢ téc do quay trén truc dong
co 16m, cac cb truc ngan nén cac dong co nay thudng bd tri boi tron kiéu thuy

dong.

Do day va su giam chan ciia mang dau anh huéng dén vi tri va muc do
cong hudng cua dong co, tinh 6n dinh cua hé théng cd truc - bac d5. Vi vai tro
quan trong ndy, viéc phan tich bac d& va mang dau 14 cach t6i uu trong viée du
doan dong luc hoc dong co mot cach chinh xac. Biéu dd cua mot ¢ truc duoc
chi ra trong hinh 1.4, ky hiéu O 1a tdm cta c6 tryc con O’ 1a tAm cua bac dd.
Khe hé hudng kinh ¢ 1 hiéu giita ban kinh bac truc r; va ban kinh ¢6 truc r, ¢ =
r— r. Trong nhiéu trudng hop thuc té khe hd ¢ rit nho, nd lién quan dén ban
kinh ¢6 truc r. Ty sb ¢/r thuong tir 10 dén 10° va né c6 thé ting 1én vi ¢o truc
bi mai mon.
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a. Trang thai kho

A

hm n
hm

h
b. Trang thai boi tron

Hinh 1.4. Biéu do hinh hoc dién ta bac do cé truc

Khi téc do quay cta truc dii nhanh dé tao ra ap suat thuy dong hoc 16n hon
phu tai, ¢6 truc c6 thé tach ra va di chuyén trong long bac cho dén khi dat trang
thai can béng (hinh 1.5). Khi d6 léch tam cua tdm ngdng truc va tam bac truc
tién gr:fm dén “e = 0”, khi nay h¢ truc tuong dbi déng tam, dao dong cua hé truc
s€ giam, muc do rung dong cua dong co s€ giam. Khi d§ I¢ch tam e tang 1én,
murc d§ khong déng tam h¢ truc tang 1én. Mtc d¢ dao dong cua h¢ truc do sy
khong dong tam tang 1én. Khi dao dong nay triung voi dao dong riéng ctia dong

co s€ gay ra su cong huong lam pha huy cac 6 do bac truc cua dong co.
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Sw hinh thanh mang dau

QDL

Khi divng may Khi khéi dong may Khi may chay

e Mang diu boi tron giua

¢0 truc va bac truc

Hinh 1.5 Nguyén Iy cia 6 do thiy dong

Ap suit mang dau boi tron c6 anh hudng rat 16n dén do léch tim ‘e’ giita
tdm cua co truc va tAm cua bac truc. Ap suét mang dau phu thudc rat nhiéu vao
ap suat dau boi tron cAp vao co tryc. Chinh vi vy ma viéc tinh toan lua chon ap
lwc dau boi tron phi hop c6 thé 1am giam rung dong déng ké cho t6 hop dong co

diesel lai may phat dién.
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CHUONG 2. CO SO LY THUYET TiNH TOAN AP LUC DAU
BOI TRON PONG CO DIESEL LAI MAY PHAT PIEN

2.1. Co s& 1y thuyét tinh toan ap hwe diu béi tron

Gia st ta c6 so dd 6 d& truc nhu hinh 2.1, ky hi¢u O la tam cua c6 truc con
O’ la tam cua bac d5. Khe hd hudng kinh ¢ 1a hiéu gitra ban kinh bac truc r; va
ban kinh ¢b truc r, ¢ = ri— r. Trong nhiéu truong hop thuc té khe hé ¢ rat nho, né
lién quan dén ban kinh cb truc r. Ky hi¢u ‘e’ 1a @6 lI¢ch tam gilra tam co truc va

tam bac truc.

Hinh 2.1. Biéu do hinh hoc dién ta bac do ¢é truc

Ty s6 giita do 1éch tam ‘e’ va khe hd hudng kinh ‘¢’ dugc biéu dién bang ty

s6 d6 léch tam £ (0 <e < 1):

e
e=7 (2.1)

Do day t61 thi€u cia mang dau la:
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hmin=C—e =c(1-¢) (2.2)
Mang dau c6 thé dugc biéu dién trai ra nhu trén hinh 2.2, géc 6 duoc tinh
tir vi tri 46 day mang dau 16n nhat. Trong trudng hop c/r << 1, 46 day mang dau

tai bat ky vi tri nao déu co thé duoc tinh mot cach Xép X1 béng cong thirc sau [2],

[5]:

h ~c(l+ ecosb) (2.3)
0 ar 2Tr
6 0 3 T 27
J‘ I - |T Ngong truc
¥ . e o !
h
IIs-rmin A ~
Than bac do

Hinh 2.2. Hinh anh mang dau trdi ra trén bac do cé truc

Hinh 2.3 chi ra kha ning chiu tai W, ctia bac d& c6 tryc va hai thanh phan
ctia nd, Wy va W,. Huéng ctia W, thi doc theo dudng truc d6i ximg cua bac 00’
Ngoai luc c6 hudng thing dimg. Hudng cta thanh phan luc thi 2 W, thi thudng
vuong goc voi W,. Goc hop giira dudng 00’ va phuong thang ding, ing véi vi

tri d6 day mang dau 12 tbi thiéu va tryc tai di qua 1a @, duoc goi la goc trang thai.

Céac bac d& ¢b truc thuy dong hoc duoc st dung rong dai trong may moc co
khi, dac bi¢t trong cac dong co co chuyén dong quay va tua bin cao tdc. Loai bac
dai c6 chiéu dai phan bac d& 1a L thi 16n hon so véi dudng kinh d (d = 2r). Véi
bac dai, ty s L/d c6 gia tri 1on hon 2 hodc 16n hon 4 [4]. Bac d& truc ngan 13

loai bac c6 chi€u dai ngan hon so v&1 duong kinh bac. Ngay nay, cac loai bac
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ngan dugc st dung rong dai. Cac loai bac dai dugc sir dung nhiéu ¢ vai thap ky
trudc va dén gio n6 van dugc st dung, nhung hau hét & cdc may modc cii hoac
cac loai may moc dac biét ma ¢ do co tai cao. Poi voi cac dong co diesel lai

may phat di¢n thi thuong dugc st dung loai bac ngén.

Hinh 2.3. C4c thanh phdn luc trong 6 dé thity dong hoc

2.2.  Tinh toan &p lwe dau béi tron ddi véi bac truc ngin

Vi bac truc c6 anh hudng dén do day, ap suat mang dau boi tron cb truc nén
phan nay ta phan tich vé bac truc.

Véi bac truc ngan, ap luc gdy ra dong chay theo hudng chu vi thi nho
tuong duong voi ap luc theo hudng doc truc. Phuong trinh Reynolds cho bac
truc ngan duoc 1am don gian nhu sau [6]:

9%p dh

a2 MW g (2.4)
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Do day mang dau h chi 1a mot bién cua 8. Sy thay ddi doc truc ctia 4p suat

p c6 mit cat ngang 1a dudng parabol. N6 dugce trinh bay bang phuong trinh dudi

day:
_ 3uwe (b_2 _ 2) sin 0
P= c2 \ 4 (1 + ecosh)3 (2.5)
lw,
Hinh 2.4. Thuy dong hoc mang dau trén bé mdt cé truc
Khu vyc ap suét cuc dai @, duoc biéu dién theo phuong trinh:

dp _
50 0 (2.6)

Chung ta dat duoc [7]:
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_ — V1 +24¢2
0= cos~1 (ﬂ) 2.7)
4¢
Khi xay ra =6, va'y = 0. Ttr phuong trinh 2.5, chdng ta co [7]:
_ 3uwel?sin@
Pm = (2.8)

"~ 4¢2(1 + £ cos 6.)3

Do 16n cua tai duge giai quyét bang tich phan cua sy dao dong ap suit vong

quanh bac do:
T ~L/2 .
Wy = 2 [,  prsinfdydé (2.9)
T L/2
W, = 2f [,"" prcosbdydd (2.10)

Bang cach str dung phép thay thé Sommerfeld, chung ta dat dugc [5]:

2
_ UwrlL £ e
W= (c) (1-¢2)3/2 (211)
W, = ket (5)2 42 212
27 4 \¢) 1-¢2 (2.12)
W= [T = ket (5)2 e/16e2+m2(1—¢2) )13
N £ 4 \c (1-£2)? (213)
Goc trang thai @ duogc xac dinh tir 2 thanh ph?m cua tai:
—_— Wx
tan @ = W, (2.14)
Tt phuong trinh (2.9), (2.10), (2.11) va (2.12) chung ta cé:
_ mV1-¢g2
tan @ = ” (2.15)

Biéu dién bang ham sé Sommerfeld ta duoc [6], [8]:

2 2 252
— k(T (L (1-¢%)
S_ P (C) (C) 1'[8\/1682+n2(1_£2) (216)

S 14 con sd quy udc thé hién cho dic tinh bac truc.

Do ciing mang dau ctia mot bac truc dugc xac dinh nhu sau:
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_ awy
dh,

e (2.17)

Ham s6 Sommerfeld S c6 thé xac dinh thong qua do thi hinh 2.5, 2.6 va
2.7. Bang 2.1 a, b cho thiy sy thay ddi cac thong sé duge biéu dién khong thu
nguyén nhu 1a ty s6 do6 léch tam, gbc trang thai, d§ day tdi thiéu mang dau...

tuong tng v6i ham sé6 Sommerfeld, S.

Ham s6 Sommerfeld khong thir nguyén dugc dinh nghia nhu sau:

s=t(1)’ (2.18)

P \c

Gia trj 4p suét trung binh trén bac p dugc dua ra nhu sau [8], [9]:

_Wr _Wr
T2rL dL (2.19)
10
EE S BRSNS RO e
. I 4+ RTN .- ¥ BRI 44 !
Elo®—— I H ] N “T AREED : ol
= . - 1 L1 ..Il_d=:ﬂ [AR0C T DA 1 o
@ os————HHHHH- - [ ! A 0.2
it} 1= ++ ' A W ES 5 + 15 i ,f : W o ERR.
£ 1 O i T
o 07 =u = . ] 03y
o P — iz 1 1 T i - .
= : e Max. W 1 i o
£ 9 ; : S
:': - T :Ur - ': 1[{2’ . - r CJr 11T mt )
E o5 { . T A HHT a5
= i T IR N S I UL l'J'. T : . f }{ i -E
E - 1 : 7 o ¢ l /I/ ! : E
£ s ! - - 06
: LT D) e 8
i I 1 Ly
é 03 S I - Hfor
o o L L
C . _|-_.‘ 11 i I"‘ "1 A Fil i 1| — ! ey
S o2 P - : 1 08
o PR 5 4 : AT TR
6 ittt A T it HH
£ o - priflasgriatitiias T T mes
e | - B
= T = HHH NI T T
0 S ] F T I 1 1 i 10
0 0pl 002 0D4 006 00BD1 02 04 06 0810 4 & 10

Bearing characteristic number, $

Hinh 2.5. Anh huong ciia ddc tinh bac (S) dén dg day mang dau toi thiéu
(khéng thir nguyén) hodc ty sé dé léch tam [6]
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Attitude angle, @ (degrees)

Dimensionless maximum pressure,
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Bearing characteristic number, S

Hinh 2.6. Anh hieong ciia déc tinh bac (S) dén goc trang thdi [6]

1 ! L I "FE b 1 H i ¥ T
05¢ =
i—" Lid =z - w“F-
0.8} ﬁ z;
N e S A s
E »
S s :
o ; t 1
= + = A
N 'S 1 man
; 0..: M :
" o o i T
£ 04 - -
S 7 v - :: l‘/‘ o
0.3f ’ ': % Jl ) T :-
= CELA T 1/4 LS
02 ra _,a'- s "
T T
&l . ) u
1 2 e 1 4 +Ht - dod e deds
o 1— } b | 1 :: e e "
0 0.01 0.02 004 00600801 0.2 04 05 0210 2 E} 6 B 10

Bearing characteristic number, S

Hinh 2.7. Anh hudng ciia ddic tinh bac (S) dén dp sudt cwc dai [6]
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Bearing characteristic number, S

Position of maximum pressura,

@ (degrees) (o)

Hinh 2.8. Anh hudng ciia ddc tinh bac (S) dén vi tri ciia dp sudt §idi han va

dp sudt cuee dai [6]

Bang 2.1(a). Biéu dién cdc dac tinh thuy dong hoc trén bé mdt 360 °bac [3]

Ljd £ % 5 ® P—’; a,.
0 an 7092 -
0.1 0.9 0,24 69,1 D.E28 4]
0.2 0.8 0.123 BY.26 0.814 5.6
0.4 0.6 00626 | 61904 0.764 14.4
oo 0.6 0.4 0.0389 54.31 0.667 20.8
0.8 0.2 0.021 4222 0.485 215
0.9 0.1 0.0115 31.62 0.358 19
0.a7 0.03 - - - -
1 a O (1] ]
0 1 = 85 -
0.1 09 133 795 0.54 35
0.2 0.8 0.631 74.02 0.529 9.2
0.4 0.6 0.264 63.1 0.484 16.5
1 0.6 0.4 0.121 50.58 D415 18.7
0.8 [ 0.0448 3624 0.313 18.2
0.9 0.1 0D.0188 | 26.45 0.247 13.8
0.97 0.03 0.00474 | 1547 0.152 74
1 0 0 0 0 o
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Bang 2.1(b). Biéu dién cac dic tinh thay dong hoc trén bé mit 360° bac [5]

h P
L/d £ :‘" 5 @ - g,
0 1 - BE.5 - 0
0.1 0.9 4.31 B1.62 0.523 5.8
0.2 0.8 2.03 7497 | 0.508 1.9
0.4 0.6 0779 | 6165 | D0.441 16.9
0.5 0.6 0.4 0.319 | 4814 | 03865 171
08 0.2 0.0923 | 3331 | 0267 15.3
0.9 0.1 0.0313 | 2366 | 0.206 11
0.97 003 | 0.00609 | 1375 | 0.128 3.8
1 0 0 = 0 0
0 1 o 89.5 0
0.1 0.8 16.2 8231 | 0515 7.4
0.2 0.8 7.57 75.18 | D0.489 13.5
0.4 0.6 2 83 60.86 | 0415 17.4
0.25 0.6 0.4 1.07 4672 | 0.334 16.4
0.8 0.2 0.261 | 31.04 0.24 1.5
0.9 0.1 0.0736 | 21.85 0.18 8.6
0.97 0.03 | 00101 | 1222 | 0.108 4
1 0 0 0 0 0

2.3. Tinh toan lwa chon ap lwc dau bdi tron hop 1y

Dé tinh toan ap luc dau boi tron hop 1y ta dya vao tinh toan do 1éch tim ‘e’
gifra tam 6 truc va tam bac d& truc cua dong co diesel lai may phat dién. Trén
co so ly thuyét tinh toan ap luc dau bai tron, xét cho bac truc 1a loai bac ngén, ta

¢6 thé tinh toan duoc ap luc dau bdi tron theo thir ty nhu sau:
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h'm in

Hinh 2.9. Biéu do hinh hoc bac dé c¢é truc

Tinh toan tdc do goc cua truc khuyu (rad/s):

2

== (2.20)

0]

Tinh toan goc trang thai:

@ = tan™?! (n 1_82) (2.21)

4¢
Tinh toan d6 day mang dau boi tron theo cong thire (2.3):
h=c(l+ &cos6)
P6 day mang dau tai vi tri thip nhat (6, = m — @):
h, =c(l+&cosb,) (2.22)

Tinh toén tai trong tac dung 1én 6 d& véi loai co truc ngan theo cong thirc

(2.13) dusi day:
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a ™2 (L 28\/1682+TL'2(1—€2)
Wi = parl (E) (E) (1-£2)2 (2:23)

Do cimg cua 6 d& dugc xac dinh theo cong thic (2.17):

W, , —W
kf —_ r(e) r(e-Ag) (224)

hv(g) - h\/(g—Ae)
Véi Ag =107°
Ap suat trung binh cua mang dau boi tron duoc xac dinh theo cong thuc
(2.25) dudi day:

WI’
p=ot (2.25)

Ap suat dau bdi tron 1y bang 3/2 ap suat trung binh ctia mang dau boi tron.
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CHUONG 3. TINH TOAN AP LUC DAU BOI TRON CHO
PONG CO DIESEL LAI MAY PHAT PIEN TAI PHONG THi
NGHIEM KHOA MAY TAU BIEN LOAI 6412/14

3.1. Thong s két cau ciia dong co

Xét dong co cd cac thong s6 nhu sau:

- Chung loai dong co: NO806199

- S6 xilanh:

- BPuong kinh xilanh:

- Hanh trinh piston:

- Vong quay dinh murc:
- Cong suat dinh mrc:

- Ap suét chay cuc dai:

4 ky, c6 tang ap;
6;

120 mm;

140 mm;

n= 1500 v/ph;
Ne = 50 kW,

p,= 75kG/cm?;

- Suét tiéu hao nhién liéu c6 ich: ge= 264 g/kW.h =0.264 kg/kw.h;
- Tiéu hao dau nhon: 2 g/KW.h:
Bang 3.1 Thong sé truc ciia déng co
Thong so Ky hiéu Pon vi Gia tri

Duong kinh 6 truc d m 0,14
Chiéu dai bac truc L m 0,075
Khe hé hwomg kinh c m 0,1.10°
DG nhét ciia dau béi tron U Pa.s 0,0185
Toc d dong co n Vong/ph 1500
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3.2. Cac budce tinh toan

1. Tinh toan toc do goc cua truc khuyu theo cong thire (2.20)

2. Tinh toan d6 day mang dau tai vi tri thip nhat h, theo cong thirc (2.22)

3. Tinh toan tai trong tac dong 1én 6 d theo cong thirc (2.23)

4. Tinh toan d6 ctimg 6 d& theo cong thirc (2.24)

5. Tinh toan ap luc mang dau boi tron theo cong thire (2.25)

6. Tinh toan ap luc dau boi tron ldy bang 1,5 ap luc mang dau trung binh.

7. Tinh toan lai d0 lIéch tam ‘e’.

3.3. Gi6i thiéu phan mém Matlab dwoc ing dung dé tinh toan ap

Iyc dau boi trom

MATLAB 1a mét bd chuong trinh phan mém 16n danh cho tinh toan k¥
thuat. Ta c6 thé duing MATLAB dé:

Tinh toan.

Phat trién thuét toan.
Thu thap dit lidu.

M6 hinh va mé phong.
Phan tich dir liéu.

V& db thi.

Giao dién d6 hoa.

MATLAB 1a tén viét tit tir “Matrix Laboratory”. Nhu tén cta phan mém

cho théy, phﬁn cdt 161 cua phﬁn mém 12 dir liéu duge luu dudi dang array (ma

tran) va cac phép tinh todn ma tran, giup viéc tinh toan trong MATLAB nhanh

va thuén tién hon so vdéi 1ap trinh trong C hay FORTRAN. Dac biét, kha nang

tinh todn cia MATLAB ¢6 thé dé dang dugc mé rong thong qua cac bo toolbox.
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Toolbox 1a tap hop cac ham MATLAB (M-file) gitip giai quyét mot bai toan cu

thé.

MATLAB gom 5 phan chinh:

Development Environment: 1a mdt bd cac cong cu giup ta sir dung céc
ham va tip tin cia MATLAB. N6 bao gém: MATLAB desktop,
Command Window, a command history, an editor, debugger, browsers

for viewing help, the workspace, files, the search path.

MATLAB Mathematical Function Library: tdp hop cac ham toan hoc
nhu sum, sine, sb hoc, v.v.

MATLAB Language (scritp): ngon ngit lap trinh bac cao.

Graphics: cac cong cu giup hién thi dit liéu dudi dang d6 thi. Ngoai ra no
con cho phép xdy dung giao dién dd hoa.

MATLAB Application Program Interface (API): b thu vién cho phép ta

str dung céac churc nang tinh toan cia MATLAB trong chuong trinh C
hay FORTRAN.

Duéi day 1a mot s6 giao dién cia MATLAB:

Command Window: DPay 1a cira s6 lam viéc chinh cia MATLAB. Tai day

ta thuc hién toan bo viéc nhap dit liéu va xuat két qua tinh todn. Dau nhay >>

bao hi¢u chuong trinh san sang cho viéc nhap dir li¢u. Ta két thuc viéc nhap dir

liéu b'fmg cach nhin phim Enter. MATLAB s¢€ thuc thi dong I¢énh ma ta nhap vao

Command Window v tra két qua trong Command Window.

Command History: Luu lai tit ca cic 1énh ma ta di nhap vao trong

Command Window. Ta co thé xem lai tit ca cac 1énh bang cach dung scroll bar,

hay thuc hién lai 1énh d6 bang cach nhap kép 1én dong lénh. Ngoai ra ta con c6

thé cut, paste, delete cac 1énh.

Workspace browser: trong MATLAB céc dit liéu dugc luu trong bién.

Workspace browser liét ké tit ca cac bién ma ta dang sir dung trong MATLAB.
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vao dir lidu bang cach nhan kép vao bién dé hién thi Array editor.

N6 cung cap thong tin vé kich thudc, loai dit liéu. Ta c6 thé truy cap truc tiép

Launch pad: cho phép nguoi dung truy cdp nhanh vao cac bo Toolbox,

phan Help.

Editor: dung dé soan thao va debug cac M-file cia MATLAB.

Current Directory Browser: xem cac file trong thu muc hién hanh.

A\ MATLAB 7110 (R2010K) E=E
File Edit Debug Parallel Desktop Window Help
ﬁ & § B é 9@ u ﬂ 5 | Cument Folder; C:\Program Files\MATLAB\R2010Bin = E] [}
Shortcuts (2] Howto Add (2] What's New
CurentFolde w00 x| commendWindon ] erspace “prx
| % R2010b ¥ bin » v 0B & (@) New to MATLAB? Watch this Video, see Demos, or read Getting Started. x| @ m L WSE\eddth plot
Name & IiJ Name » Value M
m3iregistry
registry
util
win32
deploytool.bat
i insttype.ni
12 ledataaml
|| ledatassd
| license bt
matlab.bat
4\ matlab.ee
mbuild.bat
mecbat 4 I | b
mexbat
) mexpl Command History #0Oe X
mexaxtbat 1682
|| mexsetup.pm ~thongsod
|| mexutils.pm 0.1
|| msve_modules_installer.pm ~thongsad
mw_mpiexec.bat s
|| ProductRoots
worker bat ~thongsod
~0.2
~1hongsod
clear lhongsod
- thongsod
~0.25
- thongsod
0.3 e
Details A ~%-- 5/7/2016 12:57 PM --% 5

4 Start| Initializing...

Bhe /¢ 6

2Ry

Hinh 3.1. Giao dién chinh cia MATLAB

3.4. Xy dung thuit toan tinh toan ap lwc dau bdi tron

Dé lap trinh tinh toan ap luc dau boi tron, trudc tién ta phai xdy dung cac

budc tinh toan, trén co s& cac budce tinh toan do ta xay dung thuat todn tinh toan
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ap luc dau bdi tron 6 d& cho dong co. Pong co ta lira chon tinh toan d6 1a dong
co diesel lai may phat dién 6412/14. Thuat toan tinh toan ap luc dau bdi tron

duoc thé hién trén hinh 3.2.

Bat dau
Tinh bé day mang
¢ dau & vi tri thp nhét
hy
Nap cbng thire tinh ¢
toan
¢ Tinh do cing 6 d& k
Tinh ty sb dd léch ¢
tam ¢ ; <
Tinh d§ day tpi thiéu
¢ cua mang dau hpn
Tinh téc d6 goc truc ¢
khuyu w _ ]
Tinh vi tri ap suat
¢ cuwc dai 6,
Tinh tai tac dong lén ¢
6dy W ) )
Tinh ap suat cwc dai
¢ 2
Tinh &p suéat trung ¢
binh clia mang dau p ,, .
Tinh ap suat dau boi
¢ tron pq
Tinh géc trang thai @ ¢
l Tinh lai d6 Iéch tam e
Tinh todn he s6 S ¢
cla bac d&
¢ Xuét két qua ra bang
Tinh vi tri goc thap ¢
nhéat 6,

Két thiic

'

Hinh 3.2. Thudt toan tinh todn dp luc dau béi tron




3.5. Két qua tinh toan

Trén co s& thuat toan tinh toan tinh toan ap luc dau boi tron, voi cac budc

tinh toan st dung céc cong thic trong chuong 2, st dung phan mém Matlab tinh

toan cac thong sb cua truc dong co nhu tbe do gbc truc khuyu, tai tdc dung Ién

cac 0 do, ap suat trung binh cua mang dau boi tron, dd day mang dau boi tron,

do cling 6 d6, tir d6 tinh toan duoc ap luc dau boi tron. Két qua tinh toan ap luc

dau boi tron dugc thé hién trong cic bang 3.2a va bang 3.2b.

Bang 3.2a. Bang két qua tinh toan véi cac ty s6 do 1éch tam €

STT Théng sb Ky | Don Gi4 tri
hi¢u Vi
1 | Ty sb do léch tam € - 0.1 0.15 0.2
2 | Téc dd goc truckhuyu | o | rad/s |157.0796 | 157.0796 | 157.0796
3 | Tai W, N 2650 4093 5688
4 | AP suattrung binh P | MPa | 0.2524 | 0.3898 | 0.5417
mang dau boi tron
5 | Goc trang thai do (°) 14.4 13.8 131
6 | Sb dic tinh bac d& - 5.38 3.48 2.51
, Viti V{trl‘goc Oy, | do(°) | 165.6 166.2 166.9
thapnhat | DOday 1 F 00938 | 0.0857 | 0.0815
mang dau
8 | Do cimg b do | X0 44 63 67
9 ?P day o1 thieumang |\ | 0y | 009 0.085 0.08
au
10 | Vi tri 4p suét cuc dai Om | do(°) 27 38 46
11 Ap suit cuc dai Pm MPa 0.39 0.59 0.89
Gia tri 4p suat dau boi
12 | ron (-1.5P) P, | MPa | 03786 | 05847 | 0.8125
13 | Tinh lai @6 1éch tam e mm 0,01 0,015 0,02
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Bang 3.2b. Bang két qua tinh toan vdi cac ty s6 do léch tim &

STT Théng sb Ky | bon Gi4 tri
hi¢u vi ’
1 | Ty s do léch tam g - 0.25 0,3
2 | Téc do goc truc khuyu ® rad/s | 157.0796 | 157.0796
3 | Tai W, N 7507 9639
4 | Apsudttrung binh P | MPa | 07150 | 09180
mang dau boi tron
5 Goc trang thai 1) do (°) 12.5 11.8
6 | SO ddc tinh bac d& S - 1.9 1.4
, Viti V1A trl‘ g0c Oy do (°) 167.5 168.2
thap nhat | DO day h, | mm | 00864 0.07
mang dau
A 2 1~ X].O6
8 Do cing 6 4o K¢ N/m 71 79
9 B‘A(_) day t61 thi€u mang B mm 0.075 0.07
dau
10 | Vitriap suét cuc dai Om do (°) 52 57
11 | Ap suat cuc dai P MPa 1.1 1.4
Gia trj 4p suat dau boi
12 tron (=1.5P) Pyq MPa 1.0725 1.3770
13 | Tinh lai 0 léch tam e mm 0.025 0.03

Qua két qua tinh toan, véi d6 cing 6 d& 1a 79.10°N/m, véi ap suét trung
binh cia mang dau 16n nhét 1a 0,981Mpa, ta tinh duogc ap luc cua dau boi tron
cap t6i 0 d& truc 1a pg =1,38 Mpa. Véi ap luc dau boi tron ludn duy tri &
1,38Mpa, ludn tao ra dugc d6 day mang dau 13 0,07m, d6 léch tam khi tai 16n
nhat 1a 0,003m va khi tai nho nhét 13 0,001m. Véi d6 l1éch tim nho nhu vay thi
dong co 1am viéc s& ém, luén dam bao tao duoc do diy mang dau toi thiéu nho,

dam bao ma sat trong cac 6 do la nhé nhat.

Qua két qua tinh toan vé ap luc dau bdi tron so véi ap luc dau boi tron

thuc té cua dong co hién tai tai phong thi nghiém Khoa May tau bién cho théy,
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ap luc dau boi tron ¢o truc hién nay da giam so voi két qua tinh toan. Hién nay
ap luc dau boi tron chi dao dong trong khoang 1Mpa. Ly do ap luc dau boi tron
gidm 1a do cac khe ho bac truc, bac bién hién nay da tang Ién do ¢6 truc lam viée
lau ngay da bi mon, cac bac bi mon. Tuy nhién, hi¢n nay tai cia dong co chi con
duy tri khoang 60-70% tai dinh muc, voi tai cua dong co nhu vay thi theo tinh
toan ap luc dau boi tron ciing duy tri trong khoang 1Mpa. Chinh vi vy ma
khong anh huong nhiéu dén chét lugng boi tron, dJ 1€ch tam ‘e’ gitra tAim co truc
va tim 6 d& van duy tri duoc trong khoang tir 0,001 dén 0,002m nén khong anh
huong nhiéu téi mic d6 rung dong cua dong co.

Nhu vay, qua két qua tinh toan va két qua thuc té ctia dong co thi voi ap
suat dau boi tron dong co nhu hién nay van hoan toan c6 thé dam bao cho dong
co hoat dong an toan, tin cay va dong co khong bi rung dong do giam ap luc

mang dau boi tron.
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KET LUAN

1. Cac két qua da dat dwoc

D¢ tai d4 phan tich duge anh hudng cta ap luc mang dau boi tron dén rung
dong cua to hop dong co diesel lai may phat dién. Khi 4p luc mang dau boi tron
gidm thi d§ Iéch tam ‘e’ gitra tam co truc va tdm 6 d& truc s& tang 1én. Do d0
1éch tam ‘e’ tang 1én, khi nay tam truc dong co va tam cua truc may phat khong
d6ng tam dan t&i khi to hop dong co diesel lai may phat dién hoat dong s& co do
vong nhat dinh. Piéu nay dan t6i dao dong lac do khéi lugng ciia hé truc khong
nam trén tdm truc. Khi bi dao dong l4c 1am cho dong co hoat dong bi rung dong
manh. Pé giam rung dong do su khong dong tdm hé tryc thi ching ta phai tinh

toan lya chon ap luc dau bdi tron phi hop.

Pé tai da xay dung dugc co so 1y thuyét tinh toan ap lyc dau boi tron dé do
léch tAm ‘e’ cua hé truc 1a nho nhat. Dé tai d3 xay dung dugc cic cong thic x4c
dinh 4p luc mang dau boi tron trung binh, 4p lyc mang dau boi tron 16n nhét,
gbc tai do tao duogc ap luc dau boi tron 16n nhat, bé day ti thiéu cua mang dau

boi tron.

Pé tai da xay dung duoc thuat toan tinh toan ap luc dau boi tron, tinh toan
do Iéch tam ‘e’. Trén co so cac budc tinh todn va cac cong thirc tinh toan, dé tai
da 1ap trinh trong Matlab dé tinh toan duoc cac thong sb cong tac cua dong co.
Véi céac thong s6 do dong co co thé hoat dong an toan, tin cdy va gidm rung
dong cho to hop khi hoat dong.

Trén co sé két qua tinh toan cua dé tai, so sanh voi két qua thuc té cho thay
hién nay ap luc dau boi tron thue té da giam doi1 chut do cac khe ho co truc, ¢d
bién ting l1én va do chat luong 1am viéc ciia bom da giam. Tuy nhién hién nay

tai cua dong co da giam do trang thai k¥ thuat cua dong co da kém, chinh vi tai
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dong co da giam nén viéc 4p luc dau boi tron giam van khong anh huong nhiéu
t&i chét lugng lam viéc cua dong co.

2. Mot s6 han ché caa dé tai

Do khudn kho dé tai cap truong, do khong c6 phuong tién xac dinh muic do
rung dong thyuc té ciia dong co, dé tai moi dung lai & xac dinh 1y thuyét ap luc
dau boi tron. Pé tai chua tinh toan dugc mire do rung dong ctua td hop dong co,
chua do dugc mirc d¢ rung dong hién tai cta td hop. Pay chinh 1a han ché cua
dé tai.

3. Hudng phat trién tiép theo ciia dé tai

Hudng phat trién tiép theo clia dé tai 1a nghién ctru thiét ké dugc thiét bi do
rung dong cua dong co, thiét ké duoc thiét bj do mémen xoin cia dong co dé co

thé giai quyét dugc triét dé nhimg han ché ma dé tai hién nay dang ton tai.
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PHU LUC

LAP TRINH TINH TOAN AP LUC DAU BOI TRON

function thongso2

n=input(‘van toc cua truc khuyu (n):");
omega=2*pi*n/60;
disp(‘'omega=2*pi*n/60")
disp('omega:’)

disp(omega)

function thongso3

disp('Wr=donhot*omega*r*L*(r*L/c*d)*2*epsinon*(16*(epsinon)"2+pi"2*(1-
epsinon”™2))™(1/2)/(1-epsinon”~2)"2")

donhot=input(‘do nhot:";

omega=input(‘van toc goc omega:’);
r=input(‘ban kinh co truc r:");
L=input('chieu dai bac truc L:");
c=input('khe ho huong kinh c:’);
d=input(‘duong kinh co truc d:*);
epsinon=input('ty so do lech tam epsinon:');

Wr=donhot*omega*r*L*(r*L/c*d)"2*epsinon*(16*(epsinon)"2+pi~2*(1-
epsinon”2))"(1/2)/(1-epsinon2)"2;

disp('Wr=')

disp(Wr)
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function thongso31

disp('Wr=(donhot*omega*r*L)*((r*L/c*d)"2)*epsinon*((16*(epsinon)"2+pi~2*
(1-epsinon”2))™(1/2))/(1-epsinon™2)"2")

donhot=0.0185;
disp(‘donhot=0.0185")
omega=157.0796;
disp('omega=157.0796")
r=0.07,

disp('r=0.07")

L=0.075;
disp('L=0.075"
c=0.0001,
disp('c=0.0001")
d=0.14;

disp('d=0.14"
epsinon=input(‘ty so do lech tam epsinon:');

Wr=donhot*omega*r*L*(r*L/c*d)"2*epsinon*(16*(epsinon)"2+pi~2*(1-
epsinon”2))"(1/2)/(1-epsinon2)"2;

disp(‘'Wr="

disp(Wr)

function thongso4
disp('Ap suat trung binh P=((Wr*107(-6))/(d*L)")
d=0.14;
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disp(‘'d=0.14"

L=0.075;
disp('L=0.075")
Wr=input('Tai Wr:");
P=(Wr*10"(-6))/(d*L);
disp('P=")

disp(P)

function thongso5

disp('Goc trang thai Phi=tan”™-1((pi*(1-epsinon”2)*(1/2))/(4*epsinon))’)
epsinon=input('Ty so do lech tam epsinon:");
z=pi*((1-epsinon*2)*(1/2))/(4*epsinon);

Phi=(i/2)*log((i+2)/(i-2));

disp('Phi=")

disp(Phi)

function thongso6

disp('So dac tinh bac do S=(do nhot*n/P)*(r/c)"2*10"6")
donhot=0.0185;

disp(‘donhot=0.0185")

n=1500;

disp('n=1500")

r=0.07,

disp('r=0.07")
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c=0.0001;

disp('c=0.0001")

P=input('Ap suat trung binh P:");
S=(donhot*n/P)*((r/c)"2)*10"6;
disp('S=")

disp(S)

function thongso7

disp('Goc o vi tri thap nhat Tetav=180-Phi’)
Phi=input('Goc trang thai Phi:");
Tetav=180-Phi;

disp(‘Tetav=")

disp(Tetav)

function thongso71

disp('Do day mang dau o vi tri thap nhat hv=c*(1+epsinon*cos(Tetav))")
c=0.1;

disp('c=0.1")

epsinon=input('Ty so do lech tam epsinon:");

Tetav=input('Goc o vi tri thap nhat Tetav:');
hv=c*(1+epsinon*cos(Tetav));

disp(‘hv=")

disp(hv)
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function thongso8
disp('Do cung kf=-(A-B)/(C-D))

disp(‘'A=(donhot*omega*r*L)*((r*L/c*d)"2)*epsinon*((16*(epsinon)2+pi~2*(
1-epsinon”2))™(1/2))/(1-epsinon”2)72")

disp('B=(donhot*omega*r*L)*((r*L/c*d)"2)*(epsinon-10"-8)*((16*(epsinon-
107-8)"2+pi”2*(1-(epsinon-107-8)72))N(1/2))/(1-(epsinon-107-8)12)"2")

disp('C=c*(1+epsinon*cos(Tetav))’)
disp('D=c*(1+(epsinon-10"-8)*cos(Tetav))’)
donhot=0.0185;

disp(‘donhot=0.0185")

omega=157.0796;

disp(‘'omega=157.0796")

r=0.07;

disp('r=0.07")

L=0.075;

disp('L=0.075")

¢=0.0001;

disp('c=0.0001")

d=0.14;

disp('d=0.14"

epsinon=input('ty so do lech tam epsinon:’);
Tetav=input('Goc o vi tri thap nhat Tetav:");

A=(donhot*omega*r*L)*((r*L/c*d)"2)*epsinon*((16*(epsinon)"2+pi~2*(1-
epsinon”2))*(1/2))/(1-epsinon*2)"2;
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B=(donhot*omega*r*L)*((r*L/c*d)"2)*(epsinon-10"-8)*((16*(epsinon-10"-
8)"2+pi"2*(1-(epsinon-107-8)72))™(1/2))/(1-(epsinon-107-8)72)"2;

C=c*(1+epsinon*cos(Tetav));
D=c*(1+(epsinon-10"-8)*cos(Tetav));
kf=-(A-B)/(C-D);

disp('kf=")

disp(kf)

function thongso9

disp('Do day toi thieu mang dau hmin=c*(1-epsinon)")
c=0.1;

disp('c=0.1"

epsinon=input('Ty so do lech tam epsinon:’);
hmin=c*(1-epsinon);

disp(‘hmin=")

disp(hmin)

function thongso10

disp('Vi tri ap suat cuc dai Tetam=cos"-1((1-
(1+24*epsinon™2)™(1/2))/(4*epsinon))’)

epsinon=input('Ty so do lech tam epsinon:");
z=(1-(1+24*epsinon2)"(1/2))/(4*epsinon);
Phi=(i/2)*log((i+2)/(i-2));

disp('Phi=")

disp(Phi)
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function thongsoll

disp('‘Pm=3*donhot*omega*epsinon*L"2*sin(Tetam)*10"-

6/4*c"2*(1+epsinon*cos(Tetam))"3")
donhot=input(‘do nhot:");

omega=input(‘van toc goc omega:');
epsinon=input('ty so do lech tam epsinon:’);
L=input(‘chieu dai bac truc L:");
c=input('khe ho huong kinh c:");
Tetam=input('Vi tri ap suat cuc dai Tetam:');

Pm=3*donhot*omega*epsinon*L"2*sin(Tetam)*10"-

6/4*c"2*(1+epsinon*cos(Tetam))”3;
disp('Pm=")
disp(Pm)

function thongsol111

disp('Pm=3*donhot*omega*epsinon*L"2*sin(Tetam)*10"-
6/4*c"2*(1+epsinon*cos(Tetam))"3")

donhot=0.0185;

disp(‘donhot=0.0185")

omega=157.0796;

disp(‘'omega=157.0796")

epsinon=input('ty so do lech tam epsinon:’);
L=0.075;

disp('L=0.075")

41



c=0.0001;
disp('c=0.0001")
Tetam=input('Vi tri ap suat cuc dai Tetam:');

Pm=3*donhot*omega*epsinon*L"2*sin(Tetam)*10"-

6/4*c"2*(1+epsinon*cos(Tetam))"3;
disp('Pm=")
disp(Pm)

function thongso12

disp(‘Gia tri ap suat dau boi tron Pd=1.5*P")
P=input('Gia tri ap suat trung binh mang dau boi tron:");
Pd=1.5*P;

disp('Pd="

disp(Pd)

function thongsol13

disp('Do lech tam e=c*epsinon’)

c=0.1;

disp('c=0.1"

epsinon=input('Ty so do lech tam epsinon:");
e=c*epsinon;

disp(‘e="

disp(e)
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